1. Introduction {#s0005}
===============

When Lovelock first published his book presenting his thoughts of Gaia[1](#fn0005){ref-type="fn"} in 1979 ([@bb0070]), he argued that the Earth is one large living being sheltering and enabling life itself. This view, although criticized by scientists, offers a perfect panorama of the interdependence of our ecosystems on earth, space and in the ocean, which urges or a holistic and integrative approach for the planet.

In 2018, Lenton and Latour advanced the Lovelock\'s concept of Gai from the idea that all "living things are part of a planetary-scale self-regulating system that has maintained habitable conditions", to the consideration that human self-awareness can interfere in the Earth\'s self-regulation ([@bb0065]; [@bb0075]).

Although the initial Lovelock\'s concerns were the nuclear race and the effects of its radiation on Gaia, global population growth represents a pressing issue to be addressed ([@bb0105]). The global population increased from three billion people in 1960 to almost eight billion in 2020 ([@bb0115]), which require an unprecedented use of natural resources that pressures the earth\'s ecosystems and challenges sustainable development ([@bb0085]).

Therefore, human activities are affecting the Earth system and threatening its resilience, pushing the limits of the planetary boundary[2](#fn0010){ref-type="fn"} ([@bb0110]). Following the uncontrolled population growth, global greenhouse gases emissions has increased in the same period ([@bb0115]): CO2 emissions went from 9 to 36 million kt; Methane emissions went from about 5 to more than 8 million kt of CO2 equivalent; Nitrous oxide emissions went from 2 to almost 4 thousand metric tons of CO2 equivalent.

These pressures on Gaia are leading to many global changes, such as climate change that threatens the life on earth and promote large scale human migration ([@bb0010]; [@bb0080]), extreme weather events, the sixth mass extinction of species ([@bb0025]; [@bb0100]), among many other environmental effects that pressures social and economic systems in a symbiotic relationship (see [Fig. 1](#f0005){ref-type="fig"} ). (See [Fig. 2](#f0010){ref-type="fig"}.) Fig. 1Gaia\'s global systems.Fig. 1Fig. 2COVID-19 pandemic on the SDGs.Fig. 2Source: [@bb0125]

This relationship was recently explored by economists defending the theory of the Water-Energy-Food (WEF) Nexus ([@bb0085]; [@bb0105]). The WEF Nexus "represents the complex interrelations and interdependencies among water, energy and food systems", which are influenced by global economic (industrialization, international trade, production and consumption patterns, technologies), social (population growth, large-scale migration, land use, urbanization, consumers behaviors, technologies, ageing) and environmental (extreme weather events, land degradation, ocean acidification, change in precipitation patterns, global warming, sea level rise, floods, droughts) changes that creates challenges for governance and requires a holistic approach ([@bb0030]).

For instance, food systems are among the most susceptible sectors to the effects of the Coronavirus Disease 2019 (COVID-19) outbreak, since (1) demand for healthier food products is increasing, (2) food safety methods and technologies are required at all levels (producers, retailers and consumers) to avoid the spreading of the virus, (3) food security is threatened by the quarantine holding about a billion people in lockdown, although governments are flexing measures, and (4) food systems have to meet long term sustainability standards ([@bb0055]). These considerations should be addressed by all stakeholders, supported by public policies to ensure food security for all ([@bb0005]).

The Food and Agriculture Organization of the United Nation estimates that around one third of the world\'s food are lost or wasted every year ([@bb0035]). Most of food wasted in developing countries are generated during agricultural production and postharvest handling or storage, whilst food losses in developed countries are generated during agricultural and consumption stages ([@bb0040]; [@bb0045]). The valorization of food waste contributes to enhance the sustainability of food systems by generating multiple by-products with high added value and functional ingredients; thus, reducing the amount of food waste disposed, which is a serious challenge in urban areas ([@bb0020]; [@bb0050]; [@bb0060])

Using this integrative perspective of the synergies between environmental, economic, and social systems, this article aims to elucidate what are the effects of the COVID-19 outbreak on sustainable development and explore some future perspectives, advancing the Gaia\'s concept.

2. Effects of the COVID-19 outbreak on sustainable development {#s0010}
==============================================================

In the past decades, the frequency of epidemics with global importance has increased significantly. Only in the first two decades of the 21st Century, the world has witnessed the epidemics of Severe Acute Respiratory Syndromes (SARS), Middle East Respiratory Syndrome (MERS), Zika virus, Ebola virus, Yellow Fever, the new COVID-19, besides the traditional influenza and other virus and bacteria ([@bb0015]; [@bb0130]).

From this shortlist, three are variations of the coronavirus (SARS, MERS, COVID-19), which are zoonotic diseases emerging in highly populated regions ([@bb0095]). COVID-19, for instance, has a high reproductive rate and, therefore, it spreads faster than the others. Due to the high level of globalization and large-scale population flow, the virus suddenly affected several countries, infecting hundreds of thousands of people and killing dozens of thousands in the fastest unprecedented crisis ever recorded, which also lead to the fasted severe economic crisis on history ([@bb0095]; [@bb0135]; [@bb0140]).

Only in the first three months of 2020, due to the COVID-19 Pandemics, the [@bb0125] estimates that 5 to 25 million jobs were lost, US\$ 860 billion to US\$ 3.4 trillion losses in labor income, 30% to 40% downward pressure on global foreign direct investment flows, 20% to 30% decline in international arrivals, 1.5 billion students out of school at the pre-primary to upper-secondary classes, 3.6 billion people offline. This statement only exacerbates the already foreseen socioeconomic impacts of this Pandemic, particularly affecting the most vulnerable groups are already at risk - women, youth, low-wage workers, small and medium enterprises, and the informal sector.

This crisis requires further global cooperation, bigdata technologies and networks for decision-making, transparency for data disclosure, responsibility of decision-makers, businesspersons and the civil society, high investments in healthcare services and economic intentions from governments, aiming to decrease the COVID-19\'s health and economic toll ([@bb0095]; [@bb0140]).

This perfect storm of social, economic and health disasters caused by the COVID-19 pandemics, directly threatens the world\'s livelihood and wellbeing and jeopardize the achievement of the United Nation\'s Sustainable Development Goals (SDGs) ([@bb0140]). The 17 SDGs and its 169 targets aims to promote a global agenda for sustainable development to be achieved by 2030. Specifically, SDG 3 aims to "ensure healthy lives and promote well-being for all at all ages" ([@bb0120]).

Sustainable development is covers social, environmental and economic aspects to sustain life on Earth, respecting the planetary boundaries for the present and future generations [@bb0090]). Sustainable development is personified by Gaia\'s definition, implying limits for human activities and urging for a better use of technologies and resources. However, the COVID-19 outbreak jeopardizes sustainable development by affecting the economy and the society and, although it is a transitory challenge "it has the potential to disrupt the process, which can have years of adverse effects" ([@bb0090]). Gaia also reflects on the interdependent and interconnection among all living beings on Planet Earth, urging for an integrative single approach to counterbalance the social, economic and environmental effects of the COVID-19 Pandemic.

The United Nations\' Secretary-General, António Guterres, stated that COVID-19 is the greatest challenge for humanity since the formation of the United Nations ([@bb0125]). And this test requires global solidarity, good governance and a sense of shared responsibility. António Guterres continues, arguing that "this human crisis demands coordinated, decisive, inclusive and innovative policy action from the world\'s leading economies -- and maximum financial and technical support for the poorest and most vulnerable people and countries" ([@bb0125]).

3. Addressing future perspectives {#s0015}
=================================

Transitory environmental improvements promoted by the reduction of human activities, include a higher air quality due to the reduction of industrial production and travels, reduction of traffic in cities, a cleanup of the Venice canals, among others. However, these are temporary conditions and do not reflect a significant lasting change in human activities. This is also valid for the social distancing and the economic crisis.

The [@bb0125], has recommended that countries cope with the impacts of COVID-19 by promoting:▪**Global measures to match the magnitude of the crisis**. Focusing on a human-centered, innovative and coordinated stimulus package; avoiding protectionist measures; and boosting economic support to developing countries.▪**Regional mobilization**. Guarantee trade policies for global connectivity and coordination; engage with private financial sector to support businesses; and address structural challenges and strengthen normative frameworks to deal with transboundary risks.▪**National solidarity is crucial to leave no one behind**. Undertake fiscal stimulus and support for the most vulnerable; protect Human Rights and focus on inclusion; support to Small and Medium sized Enterprises; support decent work; Support education; and Prioritize social cohesion measures.

Although temporary, these changes set future trends for humanity, changing many aspects of our behavior, which include impacts in culture, technology, healthcare, economy, policy, education and the environment.▪**Culture**: Increase of global solidarity and cooperation;

The COVID-19 Pandemic requires more solidarity among human beings and countries, dividing communities, businesspersons and governments between (1) the need for social distancing to flatten the curve of contamination and avoid the exhaustion of healthcare systems and (2) the need to continue economic activities to avoid further depression that affects people\'s lives, jobs and access to food, and recover the economy. Although some cultural aspects of societies, such as the wet markets in China, will maintain their traditional course, with some small changes. For instance, the most likely source of COVID-19, the wet markets in China, already opened for the public.▪**Technology**: Acceleration of information and communication technologies in the societies\' core activities;

This crisis demands high levels of creativity and technology to maintain the main activities of our society (education, labor, politics, health), which will lead to a definitive inclusion of information and communication technologies in the societies\' core activities, social behavior and industry sectors.▪**Healthcare**: Demonstration of the vulnerability of healthcare systems throughout the globe.

The inefficiency and vulnerability of governments, economies and healthcare systems throughout the globe demonstrates the urgent need for better governance and more just/inclusive economies that support the basic needs of the people. Technology might also support this sector by using telemedicine and other resources for basic needs.▪**Economy**: Demonstration of the vulnerability of the global economy;

The high sensitivity of economies and the financial sector to the COVID-19 even before its classification as a Pandemic, demonstrates the high vulnerability of the global economy. Which requires a more intensive role of governments as last resort and moral risk administrator, also operating with a Keynesian economic approach of government\'s interventions to stimulate economic activities and safeguard its people. This crisis also incentive the acceleration of the Industry 4.0, speeding the rates of informatization of the production, communication and services.▪**Policy**: Increase of the government\'s power, in municipal, state and federal level. And, the increase of pressures on the governments by the people via social media;

The higher use of social media as a political tool is determining the *modus operandi* of governments according to the people\'s demands. There is also a dispute between the municipal, state and federal governments over the response to the COVID-19. Thus, this crisis enabled a stronger social control by the state and a higher use of multiple sources of information for big data technologies that helps to control the virus. To support this big data network, a multi-stakeholder and multi-sectoral collaboration is necessary, sharing data and increasing transparency.▪**Education**: Increased used of technologies and distance learning;

As more than 2 billion students in all level of education is out of their schools, many educational institutions are adopting distance learning practices in many innovative ways, which is accelerating the amplitude of the use of technologies to better prepare future leaders for Industry 4.0. The higher use of technology for multiple sectors and social needs, particularly in learning and engagement on politics via social media, requires that people educate themselves to self-organize their agendas and learn to investigate whether an information is true or fake news.▪**Environment**: Sudden improvement of overall environmental quality due to the reduction of human activities.

The rapidly social distancing of people and the closure of national, state and municipal borders slowed people\'s travel and industrial production, which promoted a transitory and sudden improvement of overall environmental quality due to the reduction of human activities. These improvements are reflected in air and water quality, reducing pollution. The question is whether this crisis can promote a sense of awareness and responsibility over the current production patterns and human behavior, which should have lasting effects; or this is indeed a transitory effect, which will fade as the Pandemic outbreak lose forces.

4. Conclusions {#s0020}
==============

In the Anthropocene, humans occupy a critical role in the Gaia\'s balance, requiring that humanity accelerate its paths towards the SDGs. Reviewing the societies\' production and consumption behaviors and increasing the resilience of global systems with a deeper care for people.

Humankind is facing an unprecedented crisis that should make us better, improving global solidarity and the concern for others wellbeing, highlighting the importance of the social dimension of the SDGs and reshaping our relationship with the natural environment. Which may lead to a new enlightenment based on the need for global solidarity and an urge for the implementation of sustainable development pathways, finally creating a common agenda for the future of humanity as part of the Gaia, not above it.

Therefore, international networks forged by globalization and strengthened by the technological advances enables greater knowledge transfer, which emphasize the importance of maintaining these networks active to share good practices and experiences.

Future studies must keep the track on the virus social impacts, observing its trends and long-term effects on our society. Also using big data technologies to map initiatives and good practices to improve the resilience of human socioeconomic systems and its relations with the environment.
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For the purpose of this article, Gaia is described as the integration of the global environment/ecosystems, which influence and are influenced by economic and social activities.

Planetary boundaries "defines a safe operating space for humanity based on the intrinsic biophysical processes that regulate the stability of the Earth system" ([@bb0110]).
